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Abstract of JP20003 15838 

PROBLEM TO BE SOLVED: To improve horizontal mode 
stability and service life characteristics with high power of 
a nitride semiconductor laser device, in order that it can be 
used as a light source for reading and writing of mass- 
storage media. 

SOLUTION: In this nitride semiconductor laser device, an 
active layer 9, a p-side clad layer 13 and a p-side contact 
layer 1 3 are stacked in sequence and a waveguide region 
shaped like a stripe whose width Is 1-3 &mu m and whose 
deepest part is lower than the position, where the 
thickness of the p-side cladding layer 12 becomes 0.1 
&mu m and higher than a light emitting layer, is formed 
through etching from the side of the p-slde contact layer 
13. 
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ummhm^x\ ■t^h-hmmm2izm^-r^:c-/^y 

SCOT'S) i.„ Il*^^>B3^>*^^J;3t=, 2~3;um 
<7)iEfflT'SD°n**«*^tC{ST L. 3jj.mimthbii(S 

im^w-miz^j:^mm < i . 2-2. oum) -cii, a 



1 1 

1. 2—2. OumCT^^mX'it. ^^Ltz^- 

«^-H^^i±. ig»«gi^'fi:. m^mitiyfk-t. ma 
ArrWiix. aumx-h-oti. 

[ 0 0 4 3 ] 0 9 fi, yt^ti 3 0 mWT-OlSlfimgK^^ 

//mT'S>S. mi)-iomi^*-^J:diz. pffl!l5t;4^-f 
^?3lV^i:^^ (^gtt«ffl!l) TiiS OmAt'-^T'*)!, 
*^ P ffl^;^'"-^ F i^mm 0 . 1 m#j£cO p tBJl 7 

•y vmtxm^i}Hzm^imi}<±ML, p ib!17 5 y vmeo 
fmo. iM Tnmt?>:ji y^yi^&s^x'M.wnz'm^imtfi 

mcommifim< ^j:h-nmzhh\y~^m'f-x'\,i. p fii:?' 

10 0 44] HI 0«. 3Ktii:t3 OmWf cOX-y^i':/ 
J?il$tc*tt^ ly—fm-^dz:^-th<r)X\ x-y f->-^'>'p 
ilS3te;<rM h-Jgt p{l=5r-r •y7'JS^:^^B#j£Ogil$-C\ 

izmmm^Ri^-Tzt^TskLx^^^, z<Dm. zcomiz 

Tp-tX 0 MitcT) , P iil^ -y y'M 

tC^L^V 1}?^$ T'X -y f-Vi/A^^Ti^tL-l.:^**'^ V ^. ^ 
^(^vgtt®iDt>av^p{i3t;*M HS. Pffl!li?7'/ 

]-m<^mm- o. lu mWi&i^x'^n^j:m-^^mckm Lx 
fcOv wi.zwt.L\^mmhi.xm\zmhi:o\z. piii^t 

us-o.. i;umj.:iTiiL. m.i.zntL<\t. pm^'y-v 
}^m-^mHzm>i3\ imm^^ti^^m^X'j:. -y^v^^ 



=7) 000-315838 ( P 2 0 0 0 - 3 1 5 8 3 8A ) 

1 2 

Pil:7 5>y KJitfOJ^*«0. Ix/mi '3JiC<^l> 

[0 04 5] 08—1 OtcfeV-it, Sl^$rfi^-5fcl'-1f 
«^o1fjSr«i. plPJl^-v-yTJlti. vSttWtc-i-tix^ 
v>3&^ 01 OlcS^J: die, »##ttS-#i«-rstx.y 

^ y iJ''^^ ^ P m A- >y -rmtizm u^rv ^31$ Tj^fig-r & 
immmi ] 02«i*^BHio-ii»jtc^s^— ra?^ 

[ 0 0 4 6 ] c:c:t\ 3|sSli&m-{±. ««t Lxmim 

^w-t^^j:hmmmw.^m\^x\^ht<. GaN*«^ 

<r)\^'nx*-v:±Mt'th^yr^T, xf^^/i- (MgA 

l2 04<^J;^^je»tt»«, SiC (6H, 4H. 3C 
Sr#tf) , ZnS. ZnO. GaAs. Si. R.Xf^i\L 

20 jm-^^i. z b *<-sjmx'm^t-h^i^ixxi5 0 . m^im 
•2). t.fz. mmwmi. 7tyTy-!^)VLx\^xhX<. 

Zcr)^:x'r-vymz:^yT>i^)VLfzi:i(Ot:m^^hb 

w^iSM^'^tz'ik. mmm.^m^^j:b<^-}fm^zx^m 
30 Lxi,^<.t,fz. m=?-iimmmk^z. msmi^^ 

■t%>:fTmx'ij]^\>\ 

(>'N'>y7r«2) l-i'^'f-<l>. CtS'S:±mb-t^-^yr 

^ rx 0 tiihmmw^ 1 m o v p e ^m^^n^z^ ■/ 

h L , iaS^ 5 0 0 °C LT , h U ^ U A ( T 
MG) , rv=^-r (NH3) $rfflvv GaNiO^^ 
V N' -y 7 r e 2 0 0 A ^Ol^T'tR^S -^.l. . 
(§-fk!f^¥#f4j/i (TtaS) 4 ) v^^y:7rS)t«f^. iS 
SSrlOSO^Ct^bT, TMG. TV^-T^rfflVV T 
y K -7-G a N J: 0 =Sr 1. m.\m^MWm 4 S: 4 At m<7)|K 

^mzawxfvmb LT^^ffl-r-s. 

c7)±t-\ 1 0 50°CT'S i ?r 3 X 1 O'S/cm^ h'— rL 
ZiGaNJ: "^tahnm^^y-^-^ Vm5i.A p-mOWM-X' 

(^^■y^KlhSe) <?:t, TMG. TMI (hU^^ 

LTI no,o6Gao.94NJ:'9=5:-S.^5 y:?RSihJB6S: 
50 0. 1 5/imC0lPJ»T^:R§-^S. ^rtJ, CK^^^-yrJ' 



i-8) 

1 3 

(n(BI^'5-y HJ17) ^V^T. 1 0 5 O'CTTMA ( h 
ryV-TA 1 0. i6Gao.84NiO=SrSJi2:2 
U, SiS:lxiOi9/cin3H-rL/inSGaNJ:>5 

(nfil3t7y-f KSS) i!v%T, i^^V^^Sri*^. 1 0 10 
SO^CT-ryK-rGaNi n{i!?K;^?M HSSS- 

0 . 1 mcnmmX'A^^'^h . Z(7)n VMS 

1 no.05Gao.96NJ;i5^-i)FtM®$:l 0 0A<7)^I?T' 
^^^■t. W'^Xn-miX'. TVY-ri no.2Ga 

o.8Nj;.O^I.#F«?:4 0AO^i¥Tjj!c::R$-ttS. U 

mm t #pm t ^ 2 m^i^mm l , ef^tc^sJi-r-m 

0 . ^Kff 3 8 0 A<^#«»^#F«ii ( M Q W ) <7) 

( Pffl!l=¥+ -yr® 1 0 ) as* 10 5 ox:tc± 

{f, TMG. TMA, r>-^— CpzMg (i^^D 

1 1 J; 0 1>'<>- H=¥"-\' y ^"i^vybdf-:^,^:;*;^ v\ M g 2: 
1X1 0"/cb3 7'L/::pSA 1 0. 3Gao.7NJ: 0 30 
^-l.piiI^-vyrS7^3 0 0AO^t'fiSt:^$-ii-.|.. 

(p(i3K;!S'M FSl 1 ) Mv^TCpaMg. TMA?r± 
1 05 0X:T. >'N'yH¥-^'-yrx^;W=^-*<p{iI^ 
A'-yrai Oi:0t>4>$VK TVH-rGaNi 0=5rl> 
P HS 1 1 ^ 0. 1 m<7)^t'E§;:a$-ti--l> . 

[0 047] ^tOptmXf-f FJilOti:. T^-F-T. 

•t^^iy*>Mmmz¥-yL^\'^x"^^^^h-i}K p 
mit/^mz*). mmiziiMsmmi)^5 x i oi«/cni3h 

(pli^5-yKSl 2) m^-^X, 105 0'CX'Ty¥- 
y-A 1 o.i6Gao.84Nj: K)^ 2 5 ^cT^mmX'^-M: 

i^V^TCp2Mg, TMA^ribi'), TyK-rG 
a N J: 0=5rl.«5: 2 5 A^M/f T'^*? 0 . 
■6Atm<7)^<S^«.t 0=5: ■i.P {11^7 5 -y Hill 2^^:^$ 
ii-l. . pM-^y-v FJltiii'-^ < i: t-:^*^ A 1 Sr-t-tf^ 
•fk!f?j¥9Si*:iiS:-&;^^, 5V%fcyN>H^?-v -y rx;^.;Ud?- 
*<S^?,S'(tft^zg«sJl^«ii Ltzm^=FX'm:Lfz^ 
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2{i. A 1 S:-^trM-(t!H!l^«sS, iif * L< fiA 1 x G 
ai-«N (0<X<1) ^■&tf®*S^^«3tt-ri.^t*^ 
iL<, L<{lGaNfcA 1 GaNfc^raS 

t/c«if&l^^SJt -r-S. . P PJ^ 7 <y FS 1 2 $r iStS^^fll 

J:(f§ i: *^-C# ^<nx\ 9y"/ FilS-ftcogW^^vh 
$ <=S:'9 . $ t.l.z^'^y F^-v -y rx^t-yUdfT- <;3: 

[z. mt^=f-b Lfz:L i: tc i D . ^y-v Ym^W<z^-t 

1) b- -y h ^i^il^lc L^v%t<oJ:0i>^-^(r<^&<7)-r', 

(p|aj3>-^j?FSl 3) ftmtc, 1 0 50-CT\ Pffl 
:77-y Fii9c7)±lc, Mga: 1 x 1 O^o/cmS F— 7"L 
TtipSGaNiD^-^pfSinv-^y^FJll 3 Sri 5 OA 
<r>mm.X'^^^-^h. PiJ3V^^FSJ±pScOI nx 
A IvGai-x-vN ( 0 SX, 0 ^Y. X+Y^ 1 ) X-m^-f 
h ZtH^X^ . iftLKUMs^ F-7-L?t G a bift 
flif. p1|®2 0i:©t>»t LVA:t-5 -y^^M*^*^ 
ti:^. :3y^:^hmi 3l,i9M^mm.-thmX'h^<^ 

x\ 1 X 1 QiT/-cfi^iiUL(^m^^vTm^t-thzt 

tmtL^K 1X1 j:Oi;ffiv^i:ttffii;»* 
tv^3j— 5 «y^Srf#§£7)^HL<:3rS«I^C*>S. ^ic. 

tcny^i? FJi<7)ffl)i£^GaNi:-r-i.i:. mm^ntM 

t Lv ^jT- 5 -y ^ix^-r < ^ I. . 
[0048] Ja±«Oi a tTS-fkil^il^^Srfig^^-t*: 

Vm(n^M\zS> i O2J: O^.&^aaSrJ^figlLT. 
RIE (RjEtt-Y:t>'J:-yf-yi?') S-fflV^SiCU;^^ 
XCiOX-yf-y^'L. iai(wji^-r<fcaC, ntlffi^?^ 
BKf Ilia yrJ'^? Fit 5 <7)affi$r®ai$^±- 1.. C^^S 

LTS 1 OtifilSmX'thh , 

[0049] mziLi^ Lfzx hy^ y'^<7>mm&mmi: 
mm-^i^mi^z-y^-^xtm-th. t-r. Ms (a) iz^ 

■rJ:3tc, Si/fcOpffJl^y^i? FSl 3cr>mi-^m 
PVD^atCj;^. S i^-ftife (it tT. SiO 

2) J: D^i.lll'SO^iiMe 1 &0. 5/^mO^T-?g 
fiict/if*. |glOff.a^6 l<7)±lc3r^co?g4^cO-7;?.^ 

XF7-<rg2//m, Iz/mt-m-r-?.. 
[0050] ii^i;, 113 ( b ) iz^-r}:dl,zm3<D^m 

me 3mmk. r i e (Km^^ it-yy^-y^yy) m 

i;LX, mrlfimi0^^aJK5rx-yf->'i?'LT, XF^^ 
y^t-^h. ^ C0ik:r. .y f - >'^m-C-itaS UT 7 =r F 1/ y 
X hco^irm^-t^ ^i fc tc± 0 > 03 ( c )_fc^-r J: o 
^Zpm^yi^9 Vmi 3(75±fcXF7-<7"i|i2A(mc?3|g 
1 <0^^ 6 1 -1. . 

[0051] $ ^fc, 113 ( d ) liS^-r A -5 tc, X F 7 



(■9) 

1 5 

i C l4;!fXS:fflV%T, pM^ ^ hm 1 3 . tiXl/ 

[0 0 5 2] 'J -yS^Xh^-f •^xWNSrPV 
D^atC^iML, 03(e) fcS^f i -5 tC; Z rK-fL!|^5 
(ittTZrOa) J: D^SIS2tf0fifta]K6 2?-. ^ 

(19^' 7 -y Vm 1 2 c7)Jtl; 0 . 5u meDmmX'^^LXm 10 

o-cT«a-ri., i^^ct 0 ICS i 02]:m(^mmt:m 

iz^ 3 0 0'CUU:, »tL<{±4 0 0X:J.Xh. Mit^m^ 

mi^coj^m^aT ( i 2 o o°c) -c-siMii-r^i 

i D , ^ 2 c7)«iiM*i"lg 1 c^«iSMc7)'^||^^^4 ( y .y 

10 0 5 4) mz. '^x-^^iry-ymi/zmmi-. ms 20 
( f ) izijk-rx oiz. mi coi^mme i^vy hit-ym 

izj:*)m^i-h. 

[0055] d:<>zm3 ( g ) ic^-r J: -5 tc. Plffln 

?t^«0p{i3>:5';? h«cO^®lcN i /A u i t?^!, P 
m%2 0^mjS.-th, •fILp«fii2 Otil OOxxmcO;:^ 

e2<o±i>zm-oxmm-^. m2co^mmmsmk. mz 
miii^-±fznw^y:}^i'hm5<ommiiZiiTiyAi X 

*)^i>n^2 1^Xhy^y't W-fr^1j\^X'mm-t 30 

I.. 

[0 0 5 6] »:tC. nmffi^?g^-r-i./c*^iCX.y^>'i/ 
LTIItfi^ix;t®-C-p , n«|gfc. flXO tflLiaifiiSriftJt 
^Jti»^E)tM(7)^l^tc-?X;? L. S i Oztt i Oai; 0=5: 
i>ij|«i!|s^aM6 4$riS(tn:f^, p, nfgfeJilcN i 
Ti-Au ( 1 000A.-1 000A-8000A)J: 
O^I-KOtUL (>'N'-y h) «fii2 2. 2 3t:-^tl^'tm 

[0 0 5 7] l^LhcOidtcLT. n«:gb p^ffii: Sr?B 

Lfztk, :^hy-^y'^cr)mmizmm.^j:-:fT\^x\ s^^di*^ 

^>^>-«i2^ML. ^IBS ( ( 1 1 - 0 0 ) y^lj^ 
OftiSSM^cS i 02i:Ti O2 J; D^l.ffim^«l^& 

mt. mmzpmmiz^n^j::fj\^x\ ^<-^mmLx 

m 1 tcs^-f- J; 0 ^ U—^m^ t-th. =5: ^ <0^<D^ 
§5ft{i8 0 0/zmT-fe^/::, 
[00 58] C:c0U-Hf«^^t-b>'>'j7tcfSSL. 

iB^^_^|g|g5.|j;^^^^^^ 5&J5JgS4 0 0~4 2 . 50 
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Onm, mm.'^m.mW.2. 9kA/cIn2^^t3V^t•S^aa 

gg^S^^L/o. $ t:>i.zmmm.i±ifX\ii:h^±.^fx\^ 

a^-K7!)-"«*^-H (*-^:-K) cr>^n-X\ ^ 

X'%\h-fy^±}-fXh^y:'\±Wk^^t,z^ «^-K{i^ 
^ . 5 mwcTjiB^jT- 1 7i^mL<mmLmimm^ 

iX. 3OmWi7)3tem:'3T'i>=pBtra^^S;i?,ttf0*^'5ii2$ 

5&*f#'5n, im-M±<^'f^:^'^^<^m.mi^-si^x'h 

•y^^-^^gHSj&i, pffl!l^7>y HJi<7)|^l?*«0. l/zmi: 

:5r.|.^$. -T'Srib-ibx-x^y^^'t^JcOSaj^it/cM'ftit*) 
( P{|i|^7 -y H«OSfcBL/c^®) A^plili? 
7 -y KSi: pffiiJ^>5W FWhO-^®*^^, pIfflayrJ'i? 

h®*i6it:o. 1 Atmio^ast^sai^-ca^i.citiai'f- 
fi, mmmi tmmizu-^m^t:rmLrz. mhtitz 
u—fm^ii . ^<^mm.-±iii:nmii:m5 co i o 2 
0 iz . itmm^^t/tta^TimmM 1 i: 

tt$:S^f*^\ 2 0mWf't3fiT-^>-^<7)^*sti;i,it-|>;5r 

^fc. mf-m^i>zr)\,-^xii. 5mWtfDai 
tiX'-immtrmt 1. ^ t'B:^^ i> <r>x'h^ ^ . 
immms 2 xhy-( y'^cDmm^mmmfS.cDf2i^cr,j^ 

t=5r§ai$, ■r=5ri5*>x yf-yj5^tcj: 0liai§ix!t^'fb 

9vv YMh pm%i^^ "^m^^cnwrmi^^hpm-^vs 9 
wi, mm\>:.nmz\^-^m=t^^\^tz, ^hix. 

|SI«(c5mW<otii^3Tii. 17JB#PBl$rti;c.l.t>cOT-S> 
0,30 inWtCO>, iomVm 1 tCJrt^T -^<7)»'J-&{i::i'- 

0-c, 5mw«)^^^Pait-^-r.i.SEt&«a^ft^ia6tc^ 

^mmi^zm^xmmm 3 < ^=5: 0 , ^Mtass*^'- 
^i^) iffi<\ m^m^im&\3izit^xmx'h^ 
immmA ] x-yi^>'^gii$*^\ pfiy^^^-y vmco^m 



J 
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[0059] #<^ix>^c^— if»^{i:, 7ea3:':±#B*co*|| 
-pv^tt 5mW(7)m:^t'177Btraa:0L, ^Sf^tc7)-c 

[00 60] mi:>ix^u—fm^ii. mmm i ti,mm 
Limmiimmm4i,zi3\yx. x.-y-^-y/m^tiK 

0. 2A(mc7){aai:^i.ai$T3bi..Ii:^V^T|Bl«tc:L 
[006 1 ] #^>fL/tP— fil^- Fd^'^^S 

{i. hhnM^n^j:i^<^m%i>fihmmzi)htii^ m^ 

m 2 tCJt^-l. t ^+^3-^ ^ COT'S) o T^c , 

hm^x-^ozt ^m^^x . mmm 1 1 mwnz lx v~ 



nisu>i'{7 hm (106) 

i^yyifKlta <106) 
n«dr9yHJi (101) 

SttJB (109) 



pll3>*i' hJi (US) 
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* [0062] n^titzu-^m'i'ii. ^com^m^izti 

/<T:^iiltCffiT L . 5 m WT'0%ii(::fc V , 1 0 0 B# 

raejK co*^ »^c7D t 1 ^ t'fS) -5 7t . 
iimm3im4i,z^-rxoiz, nm^>:?i^hm7i,z 
m^M^x'j:.yi-:y:!^-ti>mii. mmmstmmizLx 

[0063] ni:>ixtz u~^'m^ii. im&\ 2 1 mmiz 
mi^im<. ■tc^m'f-^meiz^-t. meva. 1 

*^'S< ^-i. ^zm'-^^<nmMim^X'h'ofz. 
[ Jt^4 ] 'J -y i^'ilS*^' 3 . 5 A< m-C'$> •& CI i; Sr^V^ 

X . 1 nmz lt i^-i^'ai^ Sr#7t . 

[0064] ^t/^^^fc^— 9-'«^{±, fll^- H*^'^^^ 
tr*-tS t cOT'fc 0 , 3—10 mWcOSHT'tJfc 
[ ^iBf5!l 1 ] ^m^m i: LT , S^cTjJbtca 1 ic^-r n fflfl 

L. RtCntinyiJ-i? b®?:ISai$-^, dfL^jCOrj^-^ 
:7h«tCp. nmffiSrJgfiS;tT, Hi 1 ici^RfW— 

0. l/imi:^.|)(4«J: OT (vS14ilt=i£-5"<:fe"r6]) 

30 ^T-Sii.. 
[0065] 
[ai ] 



Si(l X 10" /cm») H — QaN JftIP 4.6ii m 
Si K— Iiiao«Ga,x,4N BW0.16«m 

25 A t Si(l X 10»* /om*) H - 



Si Y—^'r> Ga^5 ©WSSCB). 7 VH-yo Ino^Ga^jN 40 
AOJtFeCW)* , {B).(W)-(B)-(W)-(B)-(W)-<B)CO«Ka« 
ffSJa(9Sl9l:UBLhJB&fiTST» SOOA^U. -enfUjl-^ 
160A2:-r«> ttR»1020A 



Alft,*Ga«44N 26AtMg(lXl0i»Vcm»)K--:;'® GaN 26A 



Mg(lX 10" /cm*) GtaN 



#^>n.g.^— !f3g?-{±, H«i; Piffle -^--yrSSr 



P, nmffitr?^)5S:LT, Ell 2tc^-ri-— f»^5r» 



3>':?7hii~p(MiJ>':5':5'>JS*T'JiEt::SI®U, i.-y5«50 f->^^^$ i: L.T{±, piffle ^ v h'Ji60]K)5**0 . \ pl 



(a?i;)D0 0~3 1 5838 (P2000-315838A) 
19 20 
mfc^:l>fi[Si:OT (vS14iifci£-^X:^F6]) T\ ?S14« * [006 6] 

^^v^ mm 



ir^vif^ltm (106) 
nlHir^y HJi (107) 

nH£JR (106) 



P«4=^¥!yP^JB (110) 
P«i?7y FJB (112) 

p^a3>^^ (113) 



Si H-yc^InftfieGao^N fitffOaStfm 
r>H-7^<OA3o:ieGa5j4N 26Ai: Si<lXlO»/cm9) K-7^«) 

Si K'-:/^) GaN (^WSiBCB), Si(5Xio" /cm^H-:/<?? 
Ina2GaaeN40A<7)#FJi(W)&. (B).(W).CB)-(W)-(B>(W).CB) 

U. -eti£;Wti50Afrs 3|SMIWi02oA 



Mg(l X 10» ^m») H— :/C0 Alo^Ga^N. 100 A 

AlaieGaoaiN 25A ^ Mg(lX 10'» ycm») K-^O GaN 25 A 

Mg(l X 10» /cm») y(Z3 GaN 



1 0-'2 0mASJg«<:5:i>Ml^tc*^. 



HSl Otcii^Sgg^rffM^tiTv^-g), 
[0067] 
[«3] 







n«a>3^4? ha (105) 


Si(lXlO"»/cm^K-7^©(iaN B»4^tim 


^^yi^S&lUi (106) 


Si K — yLfcIiia.d6Gao.wN M&QA5um 


nfli^^y PJl (107) 


rvh'-ytDAlo.teGW^ 26Ai:Si(lXi0»/cm^H-y® 
QaN 2^A t^^Slzmm WSU^lJZmn 


n«5t55/-r HJi (108) 


7>K-:/<^)GaN JaW0.2Mm 


mViW (109) 


Si H-y<7) GaN 100A<^|fiieM(B)* Si ^ 6X 10" /cm* 
:/UfcIii«jGaoeN40AO#F«(W)«:. (B)-(W)-(B)-(W)-CB)- 

(w).-cB)(D.iiaica[@ i^fit;942oA 


pfii3t3tJ>f K» (111) 


Mg(6X10")H-y<7>GaN BW0.2Mm 


p^^^vy HJI (112) 


AlcifGaoajN 2BA<h Mg « IX 10" /cm^ H-:^U/i: GaN 26 
A^:€r3fi!Stcmi «Sgi90.7X£m 


Pfil3>^^hff (IIS) 


Mg^lXlO^Asm* K-:/Ufc(3aN 



2., 

X. 45 Onma±. Mm'Jl,zU4 5 0ia±5 2 0 nm 
[0 0 68] ^m-^mza^-^X . vStt«i:LT, #F 



[0069] mmM:m. mimifZHA 5 o n mmT<7)js 

»fiS-C-m^/c«¥#Ffl^it•C^ *f!|te<)fcJ± I n G a n 

F«Ji (SQW) , #F«^l^liili:^lk03iLaSL 
fc#afi^#F«ii (MQW) *^;fflv^^,ixTV%^. L*» 



2 1 

[00 7 0] Z-COfcib. ±m'P^mt:if't^^tX\ ± 

[ 0 0 7 1 ] ifc. >4'raii«7)]giffi: LTJi. mMMcom* 



n(B3>a'»hJi <10S) 
«r5?fi?(SihJB (lOB) 
(lOT) 

n«B«:ltf-f PJi (108) 



p<B4^'VTy:?'JB (uo> 
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